Direct effect of ACTH on renin release in isolated perfused guinea-pig kidneys with adrenal glands.
To investigate the direct effect of corticotropin (ACTH) on the renin-angiotensin-aldosterone system, isolated guinea-pig kidneys with adrenal glands were perfused with various doses of ACTH (0.1-1000 micrograms/l) and 0.3 mmol/l of dibutyryl cyclic AMP (cAMP) through each cannula inserted into the abdominal aorta and the inferior caval vein. Perfusate renin activity was increased in a dose-dependent manner by the addition of ACTH in a range of 0.1-1000 micrograms/l, and reached a plateau at 20 min with each dose. The perfusate cAMP level was dose-dependently increased with 10-1000 micrograms/l of ACTH. Perfusate renin activity was also markedly increased by the addition of dibutyryl cAMP. The same effects of ACTH on renin and cAMP secretions were observed in the kidney perfusion model from which the adrenal glands were excluded. Aldosterone secretion failed to respond to 0.1 micrograms/l of ACTH, and was increased by higher concentrations (1-1000 micrograms/l) in the same experiments. These results demonstrate that ACTH has a direct effect on renal renin release in a physiological concentration (0.1 micrograms/l), and that the action of ACTH is probably mediated by cAMP. The sensitivity of renin release to ACTH stimulation is no less than that of aldosterone secretion during ACTH infusion, so it is possible that ACTH is an important stimulator of the renin-angiotensin system.